INTRODUCTION
The recent spate of sightings [1] The turbulent convective stress is buoyancy driven and in a non-
rotating cloud has the form <p ,r, v t 2> = SpGM(r)/r where p is the gas density, M(r) the mass interior to radius r and G is the gravitation constant [15).
The turbulence Parameter 3ti 0.1 is assumed to be a constant throughout the cloud. The turbulent stress equals some 10 times the normal gas pressure PRT/u (R = gas constant, T = temperature, u = molecular weight) in the outer and R n /R n+1 = 1.3, we obtain a mean ring mass m = 1.6 x 10 27 g. If this gas is of solar composition the mass of rock condensate per ring is 7 x 10 24 g whilst the rock + H 2 O ice component is 1.9 x 10 2 ' g, using Cameron's abundances [11). We see from Table 1 , however, that both these masses are much larger than the observed values of any of the regular moons. If Rhea is mostly icy, the shortfall in expected mass corresponds to a factor of 9.
This suggests that the heavy element abundance Z S of the saturnian envelope ,. 
PREDICTED CHEMISTRY, DENSITIES AND SHAPES OF THE SATELLITES
The simplified polytropic calculations indicate that Rhea condensed below the water vapour ice point. This moon should therefore consist of 36w
by weight rock and 64% ice, with a mean density close to 1.3 g can" 3 [22] .
The gravitational energy released during the accretion of Rhea's outer mantle would be sufficient to melt the icy mix if this moon's mass exceeds 2.5x10 24 g.
It follow,-that the surface of Rhea may be nearly spherical. Closer to Saturn the moon{: are predicted to be increasingly rockier with a mean density of order 2.4 g cm-3 , similar to that of asteroidal rock [21] . Peale Tethys has a larger visual magnitude than Dione, despite its smaller mass.
Combining this fact with Elliot's uniform disk measurements [25] and Tethys' uniform light curve, we deduce that this moon, if rocky, is a bright oblate spheroid having semi-major axes of about 450 km in the orbital plane and a minor axis of 300 km normal to this. Enceladus has a much lower photometric density than Mimas. It also has an unusual light curve [28] . This moon may therefore be elongated like Dione, but of higher visual albedo and having a longest semi-axis of 300 km. A schematic illustration of the predicted satellite shapes and sizes is shown in Fig. 2 . In our model it is the material which condenses Saturn's rings [29] .
reached. Below this point increase. The outer noning contraction and will be in the equatorial plane.
from this disc which forms
Initially the condensate in the disc is rock. After a time tH 2 0, typically ,about 3 x 10 6 yr, the temperature at each point falls below the H 2 O ice-point and ice begins to precipitate out of the gas. Owing to the thermal evaporation, however, the fraction of gas ^H 0, shown in table 1, 2 which survives to time t 0 decreases rapidly with distance from Saturn. 2 The calculations thus show that whilst the B and C rings may be mostly icy, the fraction of ice to rock rapidly decreases through the region of the A ring. The particles of the F ring and other suspected nearby moonlets should therefore all be rocky 130]. Finally, according to this theory Titan and F,_ x the outer moons of Saturn are captured bodies which originally condensed at the same orbit as Saturn but failed to be accreted into its central core.
f As such, they should consist of 32% by weight rock, 57% H 2O ice and 11% NH3. Fig. 1 . Surface temper ure of the contracting protosaturnian cloud of mass MS = 5.69 x 10 g plotted against equatorial size Re, which is measured in units of the present value RS 6 x 10 9 cm. The cloud is assumed to be in a state of supersonic turbulent convective equilibrium and uniform internal rotation, with centrifugal force balancing the gravitational force at the equator. The broken lines show the vapour condensation temperatures of H2O ice and the hydrous mineral serpentine M93 [Si205 ] (004 at the cloud's equator. These lines were computed using the equilibrium condensation data of Lewis [22] applied to a gas of heavily depleted metal abundance r ro H
